Expression and RNA-binding of human zinc-finger antiviral protein.
Zinc-finger antiviral protein (ZAP) is a recently isolated host antiviral factor that inhibits the replication of many viruses such as Moloney murine leukemia virus (MLV) and Sindbis virus (SIN) by preventing the accumulation of viral mRNA in the cytoplasm. ZAP comprises four CCCH zinc-finger motifs, the second and fourth of which are responsible for protein activity based on their integrity. Thus far, there have been no reports on whether or not ZAP expressed in Escherichia coli is soluble. Therefore, we expressed N-terminal ZAP (NZAP, 254 amino acids) in E. coli as a fusion protein with several different cleavage sites and protein tags. Cleaved ZAP in soluble form strongly bound to RNA through its four CCCH zinc-finger motifs. Here, we provide evidence indicating that ZAP directly interacted with viral RNA. Each conserved zinc-finger motif of ZAP coordinates a zinc ion using three cysteines and one histidine. These findings suggest that ZAP recruits the cellular RNA degradation machinery for the degradation of viral RNA.